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Abstract

The rapid integration of generative Al into education, indus-
try, and everyday creative practices has introduced signifi-
cant efficiencies, and yet it has also raised ethical concerns
around authenticity, originality, and the erosion of human
creativity. Many generative Al systems prioritize speed and
content production over user development. Simply delivering
synthesized outputs tends to limit opportunities for users to
focus on the creative process and creative thinking. Addition-
ally, users might unintentionally plagiarize others’ ideas from
the synthesized output from Al systems without realizing it.
In this paper, we present InspireTrace, an early-stage gener-
ative Al prototype designed to support creativity through
guided inspiration rather than direct solution, intentionally
leaving synthesis and ideation to the user. By explicitly at-
tributing source materials, InspireTrace aims to reduce pla-
giarism risks and foster a healthier, more trustworthy creativ-
ity ecosystem. We discuss the system’s design rationale and
its implications from creative practice in human-AlI collabo-
ration.

Introduction

The ongoing trend of generative Al integration into educa-
tion, industry, and everyday lives is transforming the way
humans view the world. Al is playing a major role in influ-
encing creativity and innovation. Generative Al has proved
to bring myriads of advantages in academia including sub-
stantial reduction in researchers' workloads, time-saving
mechanisms, the extraction of valuable insights from exten-
sive datasets, and an overall enhancement in the quality of
scholarly outputs (Panda & Kaur, 2024). It has also pre-
sented new opportunities for organizations to fundamentally
rethink their business capabilities and understand new con-
nections between people (e.g., staff, customers, agents of
other organizations, and other relevant actors), processes,
and technology through Al-enabled automation, engage-
ment, insight, and innovation (Holmstrdm & Carrol 2025).
However, this rapid acceleration and integration has also
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sparked problems regarding authenticity, originality, and
creativity.

Despite the significant productivity gains accessed by
generative Al, the current industry and the system itself fo-
cuses on delivering final products over the developmental
process of human creativity. Nonetheless, studies suggest
that achieving satisfactory levels of accuracy remains a chal-
lenge in many industrial applications with participants ex-
pressing concerns about the impact of inaccuracies on trust
and user satisfaction (Yu et al. 2025). Hence, shifting the
focus of these generative Al systems from efficiency to pri-
oritize user development and assistance may therefore en-
hance the human creative agency, independent thinking, and
creative confidence necessary for long-term innovation
(Habib et al. 2024). In addition, research has shown that en-
gaging in creative activities (e.g., composing a song, writing
a script) allows individuals to enter flow states which are
conducive to one’s life satisfaction and psychological well-
being (Tan et al. 2021). This enhances emotional stability,
reinforces their perception of individual contribution, and
minimizes feelings of unease related to potential overreli-
ance on Al

Generative Al’s retrospective nature bound by its training
data and pattern recognition causes its lack of traceable co-
creativity. Holmstrom and Carrol (2025) mention through
their study that given ChatGPT’s reliance on existing data,
it makes it more challenging to think outside the box regard-
ing radical innovations (i.e., to think differently, unconven-
tionally, or from a new perspective). The so-called “crea-
tive” ideas that generative Al provide, which may look
novel to its users, are merely aggregates from existing da-
tasets, and therefore are arguably novel or creative on a
higher level.

Additionally, given that nearly all generative Al re-
sponses contain paraphrasing and summarizing of what is
available on the web, there is a lack of acknowledgement
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and attribution to the original content creators. Users, there-
fore, adopt ideas from Al recommendations not necessarily
knowing that these responses are fundamentally derived
from others’ work. This creates a transparency gap that
leaves users vulnerable to unintentional plagiarism.

Currently, a widely used application to decrease halluci-
nation in Al is Retrieval-Augmented Generation (RAG),
which optimizes the performance of an Al model by con-
necting it with external knowledge bases, allowing it to pre-
sent accurate information with source attribution. However,
because its primary objective is to deliver concrete and spe-
cific answers, it remains insufficient for addressing our
broader goal of enhancing human creativity and well-being
at an internal, psychological level.

To address the research gap, we designed and developed
an early prototype called InspireTrace that aims to reimag-
ine a new paradigm of Al for creativity emphasizing on hu-
man autonomy, creativity, and intellectual property by keep-
ing principles in mind: 1) provide inspiration to users; 2)
leave room for users to come up with their own new ideas;
3) acknowledge the source of origin. Although it applies a
retrieval structure similar to RAG, the primary purpose of
InspireTrace is distinctly different from that of RAG. In
contrast, InspireTrace is designed to serve as a scaffold for
creativity, prioritizing the preservation of the user’s origi-
nality rather than offering concrete solutions. Another as-
pect that distinguishes /nspireTrace from RAG is that In-
spireTrace directly quotes and acknowledges the source of
any information it uses. This shift from helping the user find
sources to helping the user understand originality could ad-
dress the ethical concerns mentioned in the abstract.
Through the use of restrictive prompts given to the system,
it presents ideas and clarifies ownership, thereby enhancing
transparency and authenticity. This approach is effective
against the risk of plagiarism, fostering a healthier system,
and ensuring that intellectual property is fully protected.

Related Work

Current research demonstrates that humans, when assisted
by generative Al, can significantly increase productivity in
coding, ideation, and written assignments while raising con-
cerns regarding potential disinformation and stagnation of
knowledge creation (Zhou & Lee 2024). However, within
the interdisciplinary domains of arts and information sys-
tems, an essential question remains continuously explored:
how creative is generative AI?

While generative Al has demonstrated its potential to
boost productivity and positive critique, studies also show
that it may be pushing artists toward visual homogeneity and
decline in content novelty (Zhou & Lee 2024). This is sup-
ported by a study conducted by Stevenson et al. (2022) to
measure the creativity of generative Al using the Alternative
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Use Test (AUT), who found that humans outperform GPT-
3 when tasked with creating original creative output. These
findings suggest that while generative Al can be an impres-
sive collaborator, it is still lacking the ability to think out-
of-the-box which is necessary for solving complex open-
ended questions alone known as the trade-off between nov-
elty and coherence [effectiveness] (Cropley 2025).

Generative Al falls under the umbrella of ML and repre-
sents an approach where machines can generate new content
or data that is similar but not necessarily identical to what
they have been trained on (Boussioux et al. 2024). Rather
than being able to bring up new ideas, Al is built upon a
pattern recognition that is retrospective and ultimately con-
fined by the specific data that it was exposed to and trained
on (Boussioux et al. 2024). Hence, LLMs tend to reflect
more mainstream ideas due to statistical convergence to the
“mean” answer unless directed otherwise (Anderson et al.
2024). This technical feature brings up a significant ethical
dilemma, which although may be unintentional, can be over-
stepping the boundaries of which academia deems original.
Because the “new” ideas suggested by generative Al are
based on many people’s creativity, users often apply these
ideas unknowing of its originality. Without mechanisms to
trace these ideas back to its origins, the creative process in
collaboration with Al is at risk of falling into the traps of
plagiarism— ‘the use of words and/or ideas from another
source, without appropriate attribution' or ‘representation of
them as one’s original work’, whether intentionally or unin-
tentionally (Fatemi & Saito 2019).

In a study conducted by Habib et al. (2024) to test the im-
pact of generative Al towards students’ creativity, students
reflected that they rely on Al as taking "the easy way out"
or taking "someone else's work" without credit. Notably, 9
out of 53 students stated that while they thought Al can be
helpful in brainstorming, they would prefer not to use Al to
assist them. This hesitation from the students arise from the
realization that these models build their foundation based on
pre-existing human knowledge without the capacity to inde-
pendently generate novel ideas.

Such concerns reflect broader sentiments within the artis-
tic communities, where Al is perceived as a threat that steals
from the works upon which the models are trained and in-
fringes on the copyrights of artists (Zhou & Lee 2024). This
produces a transparency gap where the separation between
Al-driven prediction and human judgement constantly gets
blurrier (Rafner et al. 2023), making it tough for creators to
claim the full ownership of their product. Therefore, without
a mechanism to properly attribute and synthesize ideas to
their origins, creative fields may become saturated with ge-
neric content, potentially stifling exploration of new creative
frontiers (Zhou & Lee 2024). This ethical dilemma high-
lights an urgent need for legal scholars to consider the costs
and benefits of co-creativity in terms of intellectual property



rights and to develop systems that preserve a human sense
of purpose in the age of automation (Rafner et al. 2023).

Ultimately, addressing these ethical and creative concerns
requires moving beyond human-Al competition towards hu-
man-centered Al and hybrid intelligence (Rafner et al.
2023). This involves adopting “Al-in-the-loop” workflows
that keeps humans closely in the loop by utilizing humans’
prompt engineering to guide language models in generating
creative outputs (Boussioux et al. 2024). In this paradigm,
which researchers term "generative synesthesia," the focal
skills of creativity shift from mechanical execution to hu-
man-led ideation and filtering. To prevent the statistical con-
vergence to the mean answer and the resulting visual homo-
geneity, researchers advocated a differentiated search ap-
proach (Boussioux et al. 2024).

In order to transform the generative process from an
opaque summary of the web into a think tank of traceable
ideas, we propose a system called InspireTrace that supports
users to brainstorm with Al building on existing work while
explicitly acknowledging original creators. This framework
aims to foster mutual learning between humans and ma-
chines, ensuring that Al remains a collaborative and ethical
creative agent that reduces overreliance on Al and honors
original content creators on where the recommendations are
based.

InspireTrace is different from traditional search engines
in its capability of understanding and analyzing the question
and generating responses based on user prompt. Conven-
tional search engines return a large amount of results, requir-
ing users to filter the relevance, availability and reliability.
Additionally, the results returned are based on keyword
matching, meaning information is displayed as long as key
words appear — regardless of whether the content truly an-
swers the user’s question. Instead, our system leverages nat-
ural language processing to identify underlying user needs
and deliver more relevant responses that aim to provide in-
spiration

Prototype Design and Implementation

Different from prior work, our proposed system is not de-
signed to generate creative content for users directly, but
serves the role as an intermediary between users and exist-
ing knowledge. We considered the following three design
rationales: no generation without evidence, defaulting to ci-
tation rather than paraphrasing, and preserving space for
user-driven synthesis and decision-making.

In this early version of the prototype, we start by consid-
ering a simple scenario: an Al-powered think tank system
that provides creative idea recommendations to users based
on prior ideas from other creators. We used a database that
functions as the sole knowledge source for the system. It
consists of a collection of existing ideas, their original text,
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creator information, and links to primary sources if any. All
system generated outputs are strictly constrained to infor-
mation retrieved from this database, ensuring that responses
are grounded in verifiable and traceable references.

We mainly focus on designing prompts used to guide the
system output and constrain the AI’s capacity for creative
reconstruction. Under this constraint, the system output is
limited to using only the data provided by the system and is
required to respond exclusively with direct quotations from
original texts. As a result, the prompt prevents simple sum-
marization, expansion, or hallucinated outputs without any
reference or attribution to original content creators.

The written prompt within our code that instructs/pro-
grams our generative Al model is structured into three pri-
mary sections. First, the system is defined as a research as-
sistant that has no personal opinions and no capabilities be-
yond matching user requirements with the existing database,
extracting quotations, and presenting them to the user. Sec-
ond, the prompt specifies a fixed response format that the
system must follow, which includes: (1) the relevant idea
identified in the database, (2) some details of the ideas in-
cluding referencing from the original text, and (3) the corre-
sponding content creators or source. Third, the prompt re-
quires the system to explain in the output the relevance be-
tween the user’s input and the retrieved ideas such as varia-
bles, units, and nouns found in the knowledge base. In this
first prototype, in order to keep the scenario simple, this cur-
rent version of the system does not allow the output to intro-
duce external content beyond the internal dataset.

In alignment with the system’s objectives, users are not
provided with definitive or synthesized answers. Instead, the
system is designed and defaulted to provide inspiration to
users and to support the creative process by supplying rele-
vant source materials for human interpretation, synthesis,
and inspiration. After a user submits a question describing
their needs, the system retrieves related texts and evaluates
whether the database contains sufficient evidence to address
the user’s request. If adequate references are available, the
system selects the most relevant sources by citing original
text (if any), original content creator, source links, and a
brief contextual explanation on the rationale behind the rec-
ommendation. In case of a lack of sufficient references, the
system declines to answer and provides a justification for
this limitation.

We have developed a web-based application as a proto-
type that validates the feasibility of the proposed design. The
system employs the GPT-4.0 model provided by OpenAl,
utilizes an Excel spreadsheet containing a lightweight
knowledge base for preliminary testing, and uses Streamlit
to build the user interface.

Scenario
To illustrate how this system operates in a real-world set-
ting, we ground the design in an educational use case. We



Is there something | can do to study the effects of urbanization on the environment, asa
project for a HS student taking APES

= Related Ideas for Studying Urbanization:
o Urban Heat Island (UHI) Effect and Albedo in Urban Areas,

= Details of the Related Idea:

The project "Albedo and the Urban Heat Island (UHI) Effect” can be connected to studying
urbanization effects by exploring how different materials used in urban infrastructures,
like asphalt or concrete, affect local climate conditions. The experiment involves
constructing model city blocks using various materials and measuring surface
temperatures under heat lamps to understand cooling efficiency strategies.

o Specific steps include constructing city models with varied materials, using infrared
thermometers to measure temperature, and exploring cooling strategies.

» Authors/Group Name:

o The Heat Seekers - Emily, Elisa

*  Source of the Ideas:
o APES Group Project Ideas for Science Fairxlsx

= Newldea:

o Given this project, a related new idea could involve assessing the impact of different urban
planning strategies on temperature regulation and environmental quality. This can be
expanded by using not only surface temperature but also additional variables such as air
quality or biodiversity in urban areas. Utilize existing projects by adding a focus on
environmental impacts by including vegetation cover or water management systems in the
constructed model blocks. Through such projects, students can learn how urbanization
maodifies natural elimates and broadens their understanding of sustainable urban
planning,

o This idea builds on "The Heat Seekers" project by incorporating broader environmental
factors seen in real cities, thus connecting the urbanization concept to sustainability
education in APES.

Figure 1: Screenshot of the example scenario using
InspireTrace.

focus on a secondary-school learning context scenario,
where students often seek guidance and inspiration from ex-
isting work but must also navigate issues of attribution, evi-
dence, and original and independent thinking.

Picture Hana, a 10th grader who’s currently taking AP
Environmental Science (APES), and she has begun to rec-
ognize how class concepts connect to real-world issues such
as water and air quality — problems that she observed per-
sonally as she grew up in a heavily polluted city. Motivated
to explore how urbanization affects the environment, Hana
is interested in developing a project idea but is unsure how
to begin without simply searching existing work online.

As an initial attempt, Hana turns to the InspireTrace sys-
tem to help, similar to how students often brainstorm with
teachers and peers. Rather than directly generating novel
project ideas directly, as what commonly used generative Al
tools such as ChatGPT could offer, InspireTrace is provided
with a spreadsheet of prior AP Environmental Science pro-
jects, including original project information, contributor in-
formation as a curated knowledge base. In response to
Hana’s question related to ideation, the system identifies rel-
evant existing projects through the GPT-4 model, offers di-
rectly cited excerpts, and clearly attributes each idea to its
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@ Answer & Links

FH Images

is there a new idea that | can use, based on the existing projects

“es. You can combine pieces of those ideas into a "next-level” project by looking at interactions
instead of just one impact. Here are a few fresh, but still realistic, project directions.
1. "Cool and Green Streets™ Heat, Trees, and Equity
New angle: Not just “urban heat island,” but “who gets shade and cooling, and who doesn't?"
‘What you'd do:
+ Pick B-B street segments in different neighborhoods: high-income vs. lower-income, older us.
newer development, etc.

For each segment, record:

Surface and air temperature (same time of day).

Tree canopy (count trees and estimate shade over the sidewalk/road).

Land cover (approximate percent pavement vs. vegetation).

Basic neighborhood info (e.g. median income from a census map or city profile if you can

get it).
*  Analyze:
= Graph temperature vs. tree density.

* Compare “hotter” and “cooler” streets and how that lines up with neighborhood income or
housing type.

» Discuss environmental justice: which communities are more exposed to heat, how this ties
into health and energy use.

Why it's new: Instead of just “cities are hotter,” you're connecting urbanization, microclimate, and

equity in the same study, which is a more current way scientists look at cities,

2. "From Roof to River": Micro-Runoff Experiment + Real Street Observation

New angle: Link a small-scale physical model to real urban surfaces around you.

Figure 2: Screenshot of the example scenario using
Perplexity Al

original creators. By presenting prior work as inspiration ra-
ther than as synthesized answers and ideas, the system sup-
ports Hana in understanding the landscape of existing ideas
while preserving space for her own interpretation, ideation
and independent project development, while acknowledging
the prior work that Hana’s work might be inspired by or built
upon in the future. See Figure 1 for the output of the above
mentioned scenario.

As InspireTrace is currently built on top of GPT-4, we
cannot guarantee that it is entirely free from hallucinations
or inaccuracies in its responses. However, compared to other
generative Al systems, InspireTrace has a significantly
lower likelihood of hallucinating because it is strictly
prompted to ground its responses in the provided database
and is explicitly permitted to refrain from answering when
there is insufficient evidence. Therefore, rather than claim-
ing to eliminate inaccuracies, InspireTrace is designed to
constrain responses and reduce the frequency of unreliable
outputs.

Meanwhile, compared to the response generated by cur-
rent evidence-based Als, who tend to analyze and summa-
rize the key points on top of providing the evidence, Inspire-
Trace aims to serve as the scaffolding to the new ideas with-
out giving direct solutions/ideas to users. InspireTrace al-
lows users to keep up with their critical thinking and analy-
sis skills by leaving the synthesizing part up to the user—



the crucial key to creativity. InspireTrace automatically pro-
vides ideas for future works that the users may use as refer-
ence. By entering a similar prompt to Perplexity Al shown
in Figure 2, we asked the system to suggest additional pro-
ject ideas. The response generated was pedantic, featuring
overly precise steps of actions that users can just follow
without even thinking or doubting the validity, hence limit-
ing the opportunity for users to think.

Compared to the response generated by many generative
Al systems, which typically analyze, summarize key points,
and present supporting evidence, InspireTrace aims to scaf-
fold for new ideas rather than providing step-by-step in-
structions. Through intentionally leaving the synthesis and
final synthesis process to users, InspireTrace encourages the
continued development of critical thinking and analytical
skills, which are essential for creativity. In addition, Inspire-
Trace automatically suggests directions for future work that
users may choose to explore.

Future Work

The proposed features and usages of InspireTrace acts as the
basis to a system that allows for responsible and transparent
human-AlI interactions that foster a healthy creativity eco-
system. Further developments of the current system may in-
clude, but are not limited to, gathering specific data for dif-
ferent contexts, perfecting the Al-user interactions through
continuous user output and prompt engineering and provid-
ing encouragement and support to the creative thinking pro-
cess. We envision a system where users are able to refine
their questions, explore topics in greater depth, and itera-
tively develop original ideas with the assistance of Al. Fu-
ture versions of the system may expand this database to in-
clude a broader range of open-access sources, such as schol-
arly paper websites and digital libraries. Furthermore, case
studies may be conducted among small groups of high
school or university students. Participants will have the op-
portunity to interact with the system for their brainstorming
stages of a creative project. Qualitative data can then be
gathered from their responses of the system’s performance
and the level of creativity and originality compared to other
students using generative Al and/or completing the same
creativity tasks on their own.
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